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Netdevil (Linophryne) Deep-sea anglerfish
Was this animal forged in a nightmare? Actually, this deep-sea ngler-
fish's physical attributes are well suited for its habitat, one in which food
can be scarce. It has a conveniently large mouth and an artificial lure
(esca) which contains a light organ (deep-sea prey are many times lumi-
nous). The male of this species exists for one reason-reproduction-and
is a parasite attached to the female Linophryne.
Illustration: Regan and Trewavas, 1932, part of the Dana Report, from the
well-known Danish expeditions.
covered ideas, the world ocean is
that and even more. It can irrevo-
cably impact lives. Hurricanes,
typhoons-which derive their
power from warm water-spiral
across oceans, careening some-
times catastrophically with is-
lands and coasts. A tsunami*
can wreak havoc in short order;
in only a few minutes, a 1896 tsu-
nami took 21,959 lives in Japan.
rine organisms in search of drugs
that might benefit people who
have inflammatory diseases uch
as arthritis. The biomedical ma-
rine research field is flourishing,
and pharmaceutical companies,
especially, are scouring the sea
for answers to human medical
problems.
Massive ecosystem, protein
factory and reserve of to-be-dis-
purely utilitarian value for hu-
mans: the oceans contain a store-
house of protein, which,
managed properly, could be an
ever-renewable resource.
On a day to day level, the
oceans influence our weather on
both a local and global level,
from a daily sea breeze or re-
gional storm, to a global phe-
nomenon like EI Nino. When
the current EI Nino brings warm
coastal waters to Peru and Chile,
the normally arid regions of
South American can experience
torrential rain and floods. The
same EI Nino can concurrently
produce drought in the western
Pacific, severe winter and spring
flooding in North America, and
can cause warm winters on the
U.S. east coast.
The world ocean contains a
"great conveyor belt," a global
belt of currents, which makes the
northern climes hospitable for
life. Warm waters from the
lower latitudes move into the
northern latitudes, conveying a
significant amount of heat-in
some areas as much as is re-
ceived from the sun. Some scien-
tists believe that a shutting off
and on of the great ocean con-
veyor belt brought about some of
the violent climatic changes dur-
ing the ice ages.
From a futuristic point of
view, the seas may well possess
a cache of valuable information
within its life forms. Sea Grant
researchers in California are cur-
rently sorting through exotic ma-
*Tsunamis are often incorrectly called tidal waves. A tsunami has nothing
to do with the tide; it is caused by a major sea disturbance such as an earth-
quake (seaquake). In open ocean a tsunami can reach a speed of 500 miles
per hour.
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As you might imagine, the
content and approach of such
educational opportunities vary
widely depending largely upon
the type of audience; they also
vary among the Sea Grant pro-
grams which offer the informa-
tion since the relevant resource
or environmental issues differ
William Rickards,
Virginia Sea Grant Director
S ince it was begun in
1966, Sea Grant has
pre.sented marin~ .edu-
cation opportumties
for school children, college stu-
dents, graduate students, people
in various marine-related indus-
tries, and the general public.
from one region of the country to
another.
At the most general evel,
marine education activities in the
national Sea Grant network in-
volve many "informal" educa-
tional programs. These are
programs that take place outside
of a structured classroom setting,
often involving the public and
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ously not be expected to have the
same depth of understanding re-
garding the physics of a shore-
line. Even so, some progress has
been made toward global scien-
tific thinking: more universities
and institutes now address Earth
system science, a science di-
rected toward understanding the
global ecosystem. Ambitious
programs for predicting global
change exist and are in the midst
of collecting and interpreting
data.
Still, all the available infor-
mation lacks pragmatic meaning
if the people who will be making
decisions about Earth are not edu-
cated. It is true that scientists
have shared their research
through scientific journals, legis-
lative briefings and world organi-
zations. However, the educa-
tional community as well as the
general public have not had easy
access to current, objective infor-
mation. Ironically, these are the
client groups which need the in-
formation; legislators do not stay
in office forever, and, further-
more, it is unlikely that interna-
tional agreements, government
programs and regulations, or re-
search alone will be sufficient to
resolve climate and global
change issues. Rather, the suc-
cess of programs will depend on
support and action from a public
that recognizes the linkages be-
H
omo sapiens has
long suspected that
his acts could disas-
trously impact the
world around him. Misguided as
it might seem within our histori-
cal context, some 14th century
people were so convinced of
mankind's culpability for the
black plague, that they travelled
through streets, sprinkled with
ashes, in an agonizing, wailing
frenzy, committing acts of self-
flagellation, seeking repentance
from a vengeful deity.
From a scientific point of
view, the knowledge that Homo
sapiens could impact the entire
planet is a relatively new chapter
in human history. Nuclear weap-
ons ushered in a 20th century
frenzy of bomb-shelter building,
a proliferation of even more dan-
gerous weapons, while the phrase
"ground zero" became part of the
human lexicon. As the nuclear
threat hovered, something more
insidious happened: acid rain.
Suddenly, it mattered where high-
sulfur fossil fuels were burning.
Toxic wastes cropped up, and
suddenly issues seemingly more
ambiguous, but nonetheless trou-
bling surfaced: global warming*
and ozone depletion-buzz
words for just how dramatically
people could possibly influence
not just the world about them,
but an entire planet.
Even with a general aware-
ness that the Earth is an intercon-
nected entity, the information
about global change, especially,
from T.V., newspapers, and
magazines is fragmented, some-
times sensational and oftentimes
confusing. On the other side of
the proverbial coin, the informa-
tion emanating from scientific in-
stitutions can be overwhelmingly
technical and tends to shed light
on a facet-for instance, the im-
portance of vegetation in the
global water cycle in transporting
large amounts of water to the at-
mosphere.
The ambiguity about what is
happening or could happen to
Earth has a basis: probably no is-
sue in the universe is without an
opposing argument, and to fully
comprehend the intricacies of all
the interacting biological, chemi-
cal and physical processes of
planet Earth is an unparalleled
task.
In the sciences, thinking is
encouraged within a discipline; a
geneticist is not expected to be a
Renaissance man, would obvi-
*Global warming and ozone depletion are two kinds of global change.
Other examples include deforestation, desertification and marine pollution.
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mom planted five gardens since
you were here," volunteers one
boy shyly. "We planted a coco-
nut tree," shouts another.
Rideout gently interrupts the bar-
rage of answers to explain that
maybe coconut rees would grow
better where it's warmer, and
commends the class on their con-
tributions toward saving the Bay.
Rideout had visited the class
four months earlier to teach a les-
son on Chesapeake Bay ecology.
The first-graders learned,
through skits and activities di-
rected by Rideout, how prevent-
ing erosion can protect water
quality and marine life in the
Bay. This visit was a follow-up
to evaluate what the class learned
from their first lesson, and how
they had put this knowledge into
practice.
Rideout is one of two Bay
Team teachers who travel to K-
12 schools statewide armed with
enthusiasm and current informa-
tion about the Chesapeake Bay.
Rideout, who says the opportu-
nity to work with children and a
concern for the environment
drew her to the position, has been
with the program for six years.
Rideout holds a bachelor's de-
gree in chemistry, a master's de-
gree in biology, and Virginia
teaching certificate. Before join-
ing the Bay Team, Rideout
taught high school biology and
pursued a scientific career in sub-
jects ranging from estuarine stud-
ies to aquaculture.
graders could
scarcely contain their
excitement. Each
wanted to be the first to tell "the
Bay lady" what he or she had
done to protect Chesapeake Bay.
"We shouted and sang to our
seeds to make them grow," re-
ported one youngster enthusiasti-
cally. The reply was in response
to Bay Team teacher Carol
Rideout's question asking what
students had done since her pre-
vious visit.
"We planted a tree-a peach
tree," said one student. "An apple
tree," said another. "Me and my
10
II'sJuapnJS I{J!M 'Jnoap!H 1°.10.) '.lal{.JoaJ lUoa.L ,(08
hRR ~)[R~dRS~qJ
10J 1s~nb~1 ~861
R JO 1nO M~l~
WR~J. hRR ~U!U
-U!M-P1RMR ~q110J
R~P! S,U!)[IP.'1
".WR1~
-old ~q1 U! P~1s~
;'1~1U! hI~u!nu~~
~IP. OqM ~Ido~d 01
OU hRS 01 pIP.q sJI
.smRl~old l~m
-runs pUR sdmR:>
10J h"R!:>~ds~"
'shes ~qs ,,'s1s~nb
-~l ~lom 1~~m
PIno:> ~M hRM
1RqJ." .~m!1-"nJ
p~punJ ~q 011UR1
~S!SSR pUR Sl~q:>R~1
~q110J ~)}!I PInoM '~:>U~!:>S ~u!l
-RW Jo ~1m!1SUI R!U!~l!A ~q11R
mRl~old !.JOS!APV ~u!JRW 1UR1D
R~S R!U!~l!A ~q110J UO!1R:>np~
~u!IP.m Jo pR~q pUR mR~J. hRR
~q1 Jo l~punoJ 'U!)}IP.'1 S~:>URltl
.R!U!~l!A Jo ~1ms ~q1 hq ~m!1
-URd p~punJ hpu~nn:> ~IP.1UR1
-S!SSR ~uo pUR Sl~q:>R~1 mR~J. hRR
.UMOp p~Ulm ~q 1snm s1s~nb~1
hURm 1Rq1 q~!q OS S! S1!S!A mR~J.
hRR 10J puRm~p ~q1 'OS U~A3:
.hI1t!nuUR S1!S!A moolssRI:> 008
~U!AIOAU! ~Inp~q:>s ~U!pURm~p R
~:>RJ Sl~q:>R~1 mR~J. hRR ~qJ.
".)}loMJ~dRd
U! p~JIn~u~ hpR~lIR ~IP. OqM Sl~
-q:>R~1 JJo u~plnq ~q1 S~)[R:j S!qJ.
ls~q !.J~A ~q1 ~sooq:> pUR ~IqR
-I!RAR SJRqM q~noJq1 U!S 01 ~m!1
~ARq ~M 'm~q1 ~)}!IUO" .su!RIdx~
l~"!W ,,'SIR!l~1Rm q1!M p~mI~qM
-l~AO hI1t!m:>R ~IP. Sl~q:>R~1
~wos" '~snoq~U!lU~IJ tJ stJ ~AJ~S
01 A:I!l!qtJ St! U! S;}!l wtJ;}l, AtJg ~q1
Jo q1~U~Jts ~q1 SI;}~J J~lI!W
'Stu~pms
P;}tU~ltJt pun p~tJ!~ putJ 'stnoJS
qt!M P;})]JOM pun 's)]rod ;}ttJ:js
JoJ SWl!J~oJd ~A!t;}JdJ~tU! tq~ntJt
pun P;}U~!S~P stJq pun '~JU;}
-!JS ItJJ!sAqd U! ;};}J~;}P S,JOI;}qJtJq
tJ sPloq J;}lI!W lU;}WUOJ!AU~
~q1 JoJ s~~utJqJ ~A!t!sod proMOt
~tnq!J:IuoJ lI!M SMall)] ~q qJ!qM
SJ!d01 uo snJoJ Ot ~lqtJ ~U!~q
S~)]!I ~q SAtJS 'Wl!~l, AtJg ~qt JO
J{tJq J;}qto ;}q:I dn ~ptJw stJq Sro;}A
OMt JoJ OqM 'J;}lI!W wol,
lno~prn
qt!M ~U!)]JOM ;}nu!tuoJ °t
StUtJM ~dnoJt J~q 'S;}~POH °t ~U!
-pJOJJV 'p!tJs S~~poH " ,'U!-ptJ~J,
100qJS f..mtU;}W~I;} un ttJ StU;}P
-ms qt!M P~)]JOM SP!~ AW '~W!t
J~qtouv 'stnoJS J;}~UnOA putJ
~!UM01H O~I hI~1UW!X01ddU ~l~M
~1~q1 'gU!l~q1Ug ~UO 1V" 'S1nO;)S
l~gunoh 01 S~!1!A!1;)U lU~.L huH
s,1no~P!~ gU!1U~S~ld moqu ;)!1SU
-!Snq1U~ ~l~M S{l!g l~q P!US 'u~JU
l~WM~P!.L ~q1 U! l~pu~I mO;)S
{l!D 10!U~S 's~gpoH uu~f
,,'l~~JU;) u su UO!1
-u;)np~ 1U1U~WU01!AU~ lP!SUO;) 01
S{l!g ~q1 Jo ~WOS pu~I lI!M ~;)U~!l
-~dx~ S!q1 ~doq I .suoss~I 1!~q1 U!
~sn 10J S~WmSO;) puu Sd01d p~do
-I~A~P puu S1!){S p~qS!lI~qw~ puu
'P~P!A01d I S~;)lnOS~l ~q1 PUOh
-~q ~uog ~A,h~q.L" .ShUS mO~P!~
,,';)Y!ll~1 u~~q suq SmO;)S 10!
-u~s ~q1 Jo ~SUOdS~l ~q.L" 1U~W
-U01!AU~ ~q1 moqu S{l!g l~gunoh
q;)U~1 01 w~q! gU!q;)U~1 'SmO;)S
{l!g 10!U~S Jo sdn01g 1U1~A~S q1!M
S){lOM ~qS 's~!:Jnp UlU~.L huH
l~q 01 UO!1!PPU U! 1;)~r01d 1U!;)~dS
u uo ){001 mO~P!~ 'JU~h S!q.L
recently. "Our recent Bay learn
evaluation of the 1992-93 season
proves that there is a very real
need we can fill." Of the 133
teachers who participated in the
survey, 47% felt that environ-
mental education was not ade-
quately represented in their
schools' curricula.
The Bay Tearn is adminis-
tered by the Virginia Institute of
Marine Science and the Virginia
Sea Grant College Program. Bay
Team visits are available to
school grades K-12 (public and
~
educational programs from the
Virginia Council on the Environ-
ment. "We offer a unique re-
source," explains Larkin. "We
offer environmental education
programs, at no cost to the school
or teachers, that are tailored to ex-
isting school curricula and sched-
ules. We advocate hands-on
learning and encourage students
to develop skills with which to
use information. We are also
very oriented toward teacher as-
sistance. We provide teacher
seminars, in-service programs,
and supplemental materials
which will carry a teacher far be-
yond our classroom visit. Our
goal is emphasizing personal in-
volvement so students will learn
the ethics of global stewardship."
Bay Team lesson plans for
1993 revolved around the central
theme "connections." Students
learned how personal lifestyles
are connected to environmental
problems and'solutions. While
first-graders learned how erosion
affects blue crabs and eelgrass in
the Bay, middle school students
focused on global change, food
production, and the food chain.
High school students learned to
identify environmental problems
in the Chesapeake Bay, evaluate
their causes and impacts, and em-
ploy critical thinking to reach
and implement solutions.
According to Larkin, train-
ing for environmental education
and current environmental materi-
als were relatively rare in Vir-
ginia school systems until
12
private), Scouts and other inter-
ested groups of 30 or less. Visits
are generally scheduled at the
first of each school year. There is
no charge for Bay Team visits,
but there are certain obligations
which must be fulfilled by each
school. For more information or
to schedule a Bay Team visit,
contact Frances Larkin, Virginia
Institute of Marine Science,
Gloucester Pt., Virginia 23062,
(804) 642-7172. + +
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Checking out the touch tank.
dividing his time between the up-
keep and improvement of the
aquarium itself, and the many
educational programs which he
conducts at area events. Main-
taining animals in tanks is not as
easy a task as it might appear.
The animals must be fed daily
and all sorts of water quality pa-
rameters need to monitored, in-
cluding salinity, ammonia and
nitrate levels. The animals in
the VIMS Aquarium, and
Richardson encourages interested
individuals to contact him at
(804) 642-7176. Internships are
offered for high school and col-
lege students.
To make a reservation or for
more information about the
aquarium, call (804) 642-7176.
Groups are limited to 30 or less.
Call in advance to reserve pro-
gram time. + + +
each tank are carefully observed
daily for signs of stress, which
may result from living in such
close quarters. Lastly, what is
one animal's preferred fare is not
necessarily another's. For an ur-
chin, fresh algae is fine enough
feed, whereas the turtle would
rather have blue crabs and
whelks.
A strong volunteer program
is an important underpinning of
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Popular culture's image of graduate work in marine science is tremendously romantic. ..bronzed students adrift on
a research vessel with, possibly, some high-minded mission that relates to the marine environment. In truth, graduate
work can be arduous, time-consuming and seemingly never-ending. Any romanticism a graduate student might pos-
sess surely dissipates in the lab, where countless hours are spent amassing data which then must be interpreted.-ed.
Neils Moore
Graduate Student
Virginia Institute of Marine Science
Sea Grant Assistantship Recipient
stitutions before he/she can focus
on an individual research project.
At the Virginia Institute of Ma-
rine Science (VIMS), for in-
stance, we must complete a
group of core classes consisting
of biological, chemical, geologi-
cal, and physical oceanography
as well as a statistics course.
At the onset of classes, since
the majority of students have un-
dergraduate degrees in only one
area of study such as biology, ma-
rine science quickly establishes it-
self as a non-pure science during
the core course work. Moreover,
it is a mix of sciences that com-
bine together to form a big
puzzle. ..a big, unsorted, no
flat edges, 10,000 piece puzzle.
Of all of the episodes of
Cousteau's adventures we ever
watched, Jacques was never sit-
ting at some desk plugging away
on his calculator; he always ap-
peared much too busy with activi-
ties such as swimming along
with playful sea otters. But in re-
ality, as students, we must
quickly juggle logarithms, expo-
nential equations, and differential
calculus as well as loads of statis-
tics.
t a young age, per-
haps we present-
day students of
Another of the obvious con-
cerns of the graduate student is
the necessity to find a source of
income. Fortunately, many
oceanographic institutes includ-
ing VIMS offer student work-
ships, assistantships, and
fellowships to the degree-seeking
student. However, for some stu-
dents, obtaining and maintaining
a money supply is not a cake-
walk.
Assistantship duties include
scrubbing mountains of glass-
ware, counting hundreds of
plankton through a microscope,
entering data into computer
spreadsheets, monitoring juvenile
populations of various critters,
and the ever-popular shucking
and measuring of thousands of
scallops' shells and weighing of
meats and gonads (yes, gonads).
Furthermore, the duties as-
signed to students often require a
coffee pot to brew around the
clock. For instance, at certain
times of the year, students study-
ing juvenile crab behavior con-
duct sampling all night from the
end of the VIMS ferry pier.
Other students interested in life
forms within the muddy bottoms
.J..
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were transfixed in front of a tele-
vision mesmerized by Jacques
Cousteau's heavily French-laden
descriptions of his deep-sea d-
ventures. Watching his colorful
undersea camera work, some-
thing must have clicked inside
our unmolded minds-Gee, that
looks fun! I want to be just like
him. Then again, for those of us
who were late-bloomers, our re-
action may have been, "O.K. ...
great. ..where's the man-eating
shark?" As members of the MTV
generation, the generation X, the
lost generation, or whatever
you'd like to label us, it would
seem fitting that our future was
predetermined by a television
show.
Upon acceptance into a ma-
rine science program, a budding
student must successfully hurdle
a number of obstacles at most in-
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Biology and Identification of Rays in the
Chesapeake Bay
Joseph W. Smith and J. V. Merriner. Educational
Series No. 20, 22 pages $.50.
Rays, along with sharks and skates, make up a
group of fishes known as elasmobranchs. The skele-
ton of these fishes is composed entirely of cartilage.
You can identify rays either by looking at the illustra-
tions accompanying each species description or by fol-
lowing the key. A key is a table of characteristics for a
group of organisms arranged in couplets, one of
which you choose. At the end of the chosen charac-
teristic, you are directed to another couplet and again
make a choice. The species is eventually reached.
Sensing the Sea: A Curriculum Guide for
Grades Kindergarten and One.
Ellen Odell-Fisher, Ronald N. Giese and Mary E.
Sparrow. Educational Series N. 23, 44 pages. $2.
In this unit, both you and your students will be
working together to establish a saltwater aquarium in
your classroom. Setting up and maintaining the aquar-
ium should be carried out with and by your students.
Draw up the portals and batten down the hatches!
Have your students transform your classroom into a
submarine preparing for a voyage to "inner space."
You may enhance the illusion of a voyage by decorat-
ing your classroom windows as portholes and the
door as a watertight ship's door.
The Marine Turtles of Virginia
I.A. Musick. Educational Series N. 24. 22 pages. $2.
The marine turtles are among the most interesting
representatives of Virginia's migratory marine fauna.
They include the leatherback (the world's largest liv-
ing reptile) and four species of hard-shelled sea tur-
tles. The latter are represented by the very large and
common loggerhead, and the much smaller, less com-
mon Atlantic ridley, the rare Atlantic green turtle and
the Atlantic hawksbill. This booklet identifies Vir-
ginia's marine turtles, describes their habits, habitat,
distribution and nesting.
Sensing the Sea: A Curriculum Guide for
Grades Two-Three
Ellen Odell-Fisher and Ronald N. Giese. Educational
Series No. 21, 53 pages. $2.
Most education is very land-oriented. Children
learn shapes, colors, sizes, and textures from materi-
als, plants, and animals found on land. There is an-
other 70 percent of the earth that many people ignore,
the sea. If children are to develop responsible attitudes
through total understanding of the earth, they must be
exposed to all of its environments. The overall pur-
pose of this unit is to arouse curiosity and interest in
divergent questions for which the student proposes
possible solutions rather than deciding specific "cor-
rect" answers. Throughout hese lessons, the process
of investigation is most important. Facts about spe-
cific content are vehicles for developing interest in the
marine environment and for teaching inquiry skills.
The Chesapeake: A Boating Guide to
Weather
Jon Lucy, Terry Ritter and Jerry LaRue. Educational
Series No. 25, 22 pages. $1.
A more ideal boating area than the Chesapeake
Bay would be difficult to find along the Atlantic Sea-
board. With thousands of miles of sheltered shoreline,
good water depth and proximity to major urban cen-
18
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To order the following publications, write Virginia Sea Grant, Marine Advisory Program, Virginia Institute of Marine Sci-
ence, Gloucester Point, VA 23062. The Use of Recycled Plastic for Bin Boards in Fishing Vessels is free of charge. The first
copy of Marine Aquaculture in the Commonwealth of Virginia is free to Virginia residents; additional copies cost $1.00. The
cost of the publication for out-of-state residents is $1.00. A Guide to Wastewater Management for Seafood Processors ha$ a cost
of $5.00. Please make checks payable to the Virginia Institute of Marine Science.
The Use of Recycled Plastic for Bin Boards
in Fishing Vessels
Marine Aquaculture in the Commonwealth
of Virginia
'V irginia marine aquaculture activities cur-
rently focus on three species: oysters (Cras-
sostrea virginica), hard clams (Mercenaria
mercenaria) and soft shell blue crabs (Callinectes
sapidus). Marine Aquaculture in the Commonwealth
of Virginia provides the history of culturing these ani-
mals, plus the status oftoday's efforts.
Although aquaculture has had a long history in
Virginia, the Commonwealth initiated an aquaculture
development task force in the late 1980s. Initiallyen-
visioned as an agricultural diversification activity, this
program has broadened its scope to encompass the
promotion of all aspects of aquaculture, including
coastal marine aquaculture activities. In addition to
providing information about past and present marine
aquaculture activities, Marine Aquaculture in the
Commonwealth of Virginia addresses future culture
possibilities and sources of information and assis-
tance. The 24-page booklet was written by Michael
Oesterling, Commercial Fisheries Specialist.
B in boards and bin shelving are used to contain
and support ice-stowed fish and shellfish in
the ice hQlds of fishing vessels. Traditionally,
yellow pine or spruce construction lumber has been
used. However, alternative materials are being sought
to help reduce problems associated with product con-
tamination by these supporting structures.
The Use of Recycled Plastic for Bin Boards in
Fishing Vessels includes the results of an investigation
by Commertial Fisheries Specialist Robert Fisher.
The objective of Fisher's study was to evaluate recy-
cled plastic lumber as a substitute for wood in fishing
vessel holds. The performance of plastic lumber was
compared to painted yellow pine boards with moder-
ate wear. Evaluations were based on bacteriological
sampling; a fishermen's written survey; and estimated
cost efficiency.
Results from Fisher's investigation indicate that
recycled plastic lumber is a viable replacement for
enamel painted wood as bin boards in fishing vessel
iceholds. Plastic boards were more efficiently cleaned
and sanitized, were highly preferred over wood by fish-
ermen who had worked with them, and were cost-effi-
cient due to the lack of maintenance and replacement
costs over years of usage. + +
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